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What can history 
tell us?
• 1869’s vs Today
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What can history tell us?
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What the data says to expect:
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Boon et al. 2018
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• MMSL Observations 
- Quadratic Trend 
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- Decadal Signal 
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Objectives
• Which marsh types are most vulnerable to SLR?
• Which marsh types are more resilient to SLR?
• Which areas within the City are projected to experience 
marsh loss or marsh gain, and what are the general patterns 
in marsh habitat change?
• How could changes in marsh habitat as a result of SLR 
impact ecosystem services these systems provide in VB?
• What are some potential strategies that could be 
implemented to mitigate some of the forecasted impacts of 
marsh loss? 
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Approach
7
Identify Study Sub-
Sites
Collect, Analyze 
and Process Data
Setup SLAMM 6.7 
Model
Perform 1.5 and 3ft 
SLR Simulations
Analyze Model 
Output for 
Modeled Scenarios
Validate Model 
Results, Refine 
Model 
Assumptions
SLAMM Data Inputs
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Elevation Data Wetland Coverage Tide Range
Impervious 
Area Salt Elevation Erosion
Accretion
SLR 
Scenarios/Tim
e Horizons
Subsidence
Data Sources
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Data Source/Description
Wetlands
Downloaded NWI Data
• Northern watersheds based on imagery from 2000
• Southern watersheds based on imager from 2009
Converted to SLAMM categories using lookup tool.
Dikes Extracted WNI classes with a classification of ‘-h’ in code 
Elevation Data
Converted 2013 LiDAR data from NAVD88 to MTL using VDATUM. Correction factor ranges from 0.18 to 
0.71 feet. 
Slope Calculated from DEM
Great Diurnal Tide 
Range (GT)
MHHW and MLLW rasters obtained from NOAA. 
• GT = MHHW – MLLW
• Calculated average GT within each sub-site.
Erosion
Obtained data from VIMS Shoreline Studies Program shoreline evolution database (1937-2009).
• Calculated average erosion within the Lynnhaven watershed = 0.19 ft/yr, or 0.06 m/yr. Applied to 
all sub-sites. 
Accretion Used same values used in the Warren Pinnacle 2011 study for the Back Bay NWR. 
Salt Elevation
Tide gauge analysis of the 30-day inundation value based on 4 gages:
• Chesapeake Bay Bridge Tunnel
• Duck, NC
• Sewells Point, VA
• Oregon Inlet Marina 
For Rudee Inlet, looked at harmonic constituents 
Model Subsites
• Lynnhaven
• Lynnhaven River
• Small Coastal West / Little Creek 
• Elizabeth River
• Oceanfront
• Owl’s Creek / Rudee Inlet
• Small Coastal North and East
• Southern Rivers
• Back Bay \ North Landing River\
Northwest River
• Small Coastal South
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Model Assumptions
• Wetland inhabit a range of vertical elevations that are a 
function of tide range
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Wetland Type Minimum Elevation Maximum Elevation
Reg. Flooded Marsh MTL 120% of MHHW
Trans. Salt Marsh MHHW Salt Boundary
Irreg. Flooded Marsh Average (MHHW, MTL) Salt Boundary
Tidal Flat MLLW MTL
Calibration and Validation
1. Elevation analysis
2. Does the baseline wetland cover match present day 
conditions?
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City-Wide Results
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http://www.vbgov.com/pwSLR
Northern Watersheds
• Fastest rates 
of high marsh 
loss (~20% 
decrease by 
2045 and 61% 
decrease by 
2075)
• Salt marsh 
somewhat 
resilient
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Southern 
Watershed
• Substantial loses in 
salt marsh (~55% 
decrease by 2075)
• Expansion of open 
water (~40% 
increase by 2075)
• Tidal swamp losses 
(~90% decrease by 
2075)
What benefits do wetlands provide?
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Natural Lines of Defense
Natural and Nature-Based Features (aka 
NNBF)
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Quantifying Benefits of NNBF
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Storm surge reduction potential of 
wetlands
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Potential Strategies
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